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Process: A Transboundary effort

3

2015-
2020

20162015201320122010

MOUC –
Flathead
Valley

Koocanusa
Listed for Se

BC 
Ministerial 
Order

LKMRWG EPA updates 
national Se 
guidelines

MT & BC         
Se standard 
development

Coordinated 
efforts began 
between BC & 
MT to address 
transboundary 
water quality 

Remediate 
water quality 
effects of past 
mining 
activities and 
guide 
environmental 
management of 
future mining 
activities in the 
Elk Valley, 
including Lake 
Koocanusa

Bi-national 
working 
group 
established



A

LKMRWG Objective
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• Establish a selenium technical subcommittee to 
identify if the BC guideline of 2 µg/L is protective of 
the beneficial use. If not, what is the appropriate 
standard?

• One lake one number to protect the beneficial uses

• LKMRWG identified selenium as the critical and 
immediate environmental priority



SeTSC
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Selenium Technical 
Subcommittee (SeTSC)
• State and Provincial co-chairs
• Tribal and First Nations 

technical representatives
• Federal (EPA, USFWS, USGS)
• Academia (University of 

Saskatchewan)
• Consulting Co. (Windward 

Environmental)

Recognize the problem & identify 
objective(s)

Supplemental targeted
Data Collection

Ecosystem scale modeling (USGS)

DEQ and BC ENV solicit recommendations 
from SeTSC and MRC (LKMRWG)

DEQ and BC ENV make final decisions 
on selenium standards/objectives 

Conceptual Model Framework (USGS 
report 2017)



How did it happen?
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• Six years of coordination
• Engaged Working Group
• Expertise and dedication from leading selenium experts in 

the US and Canada 
• Coordinated transboundary data sharing and data 

collection
• Robust public website
• Public meetings held in Montana beginning in 2015



Identifying the Problem
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Selenium concentrations have been increasing in the Elk River, BC, a tributary to 
Lake Koocanusa

USGS, 2021 USGS, 2016
Data publicly available from the 
Government of Canada 



Selenium Source
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Disclaimer from BC-ENV: the values presented were calculated and incorporate scaled flow values, and therefore do 
include some uncertainty.

• 95% of Se entering 
Lake Koocanusa, BC 
is from the Elk River

• MT tributaries to Lake 
Koocanusa were 
sampled in 2016 and 
2021 with the greatest 
concentration recorded 
0.077 µg/L (very low 
level) 



Selenium Source 
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2

3

USGS, 2017

Teck, 2019



Selenium exposure pathway
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Reservoirs and rivers 
process selenium 
differently requiring 
lakes/reservoirs to 
have a lower Se 
standard than rivers



Toxicological 
Effects 
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Reproductive Effects

• Reduced production of 
viable eggs

• Reduced growth
• Mortality or deformity
• Altered liver enzyme 

function
• Winter Stress Syndrome

• Deformities have not been 
documented in Lake Koocanusa



Data Collection
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• Water chemistry

• Dissolved Se

• Se speciation

• Particulate Se

• Sediment Se

• Periphyton Se

• Invertebrate Se

DEQ

FWP 

BC ENV USGS

USFWS

Teck

USACE

• Zooplankton Se

• Fish muscle Se

• Fish whole body Se

• Fish egg/ovary Se

• Fish food habits

• Bird egg Se



Selenium Modeling 
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Model Inputs:
• Fish-tissue Se target (mg/kg dw)
• Food Web 
• TTF & bioavailability 
• Kd (Suspended Se/dissolved Se)

Peer-
reviewed 
MODEL
Presser & 

Luoma 2010)

Protective 
Candidate

Criteria 
(µg/L)

𝐶𝑡𝑎𝑟𝑔𝑒𝑡 =  
𝐶𝑡𝑖𝑠𝑠𝑢𝑒  𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛  𝑒𝑙𝑒𝑚𝑒𝑛𝑡

𝑇𝑇𝐹𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝑋 𝐾𝑑
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Recognize the problem & identify 
objective(s)

Supplemental targeted
Data Collection

Ecosystem scale modeling (USGS)

DEQ and BC ENV solicit recommendations 
from SeTSC and MRC (LKMRWG)

DEQ and BC ENV make final decisions 
on selenium standards/objectives 

Conceptual Model Framework (USGS 
report 2017)



Lake Koocanusa &
Kootenai River Standards
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Media Type Fish Tissue Water Column

Criterion Element Egg Ovary Whole Body or
Muscle

Monthly Average 
Exposure

Magnitude 15.1 mg/kg dw 8.5 mg/kg dw or
11.3 mg/kg dw

Lake Koocanusa-
0.8 µg/L

Kootenai River-
3.1 µg/L

Duration Instantaneous 
measurement

Instantaneous
measurement

30 days

Frequency Not to be exceeded Not to 
be exceeded

Not more than once 
in three years on 
average
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Process: MAPA
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Post rule making developments
EPA Approval
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• ARM 17.30.632 adopted on Dec 24, 2020
• MT submitted those standards and record to EPA for 

approval under the CWA.
• Approved by EPA in February 2021
• Standards remain the applicable standard for CWA 

purposes until an alternative standard is submitted 
and approved by EPA

• Approval is based on sound science for protection of 
the beneficial use



Post rule making developments
LKMRWG and BC update
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• LKMRWG met in Nov 2021– shared agency updates and 2021 
monitoring updates from multiple parties collecting data

• BC shared their proposed water quality objective 

Egg/ovary 
(mg/kg dw)

Whole Body 
(mg/kg dw)

Muscle 
(mg/kg dw)

Water Column
(µg/L)

Jurisdiction

11.0 5.2 5.6 0.85 BC – Lake Koocanusa

15.1
15.1

8.5
8.5

11.3
11.3

0.8
3.1

MT – Lake Koocanusa
MT – Kootenai River

15.1 8.5 11.3 3.1 ID – Kootenai River



Post rule making developments
BER Stringency Petition
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• Teck Coal and Lincoln County Commissioners filed separate (but now 
combined) petitions to the BER stating the Lake K Se standard is more 
stringent than the federal standard

• The petition requests the newly appointed Board revisit the previous 
Board’s decision in 2020, whereby the Board determined the standard is 
no more stringent than federal

• The State opposes the petition on the basis the standards are no more 
stringent than federal criteria



Post rule making developments
Ongoing Monitoring
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• Ongoing monitoring efforts on Lake 
Koocanusa continue by federal 
partners and MT Fish Wildlife & Parks
• 2020 showed the highest 

concentrations of Se in fish tissue 
on record, some samples more 
than doubling the standard

• 2021 showed the highest weekly 
average recorded by USGS at the 
International Boundary (1.95 µg/L)

USGS high frequency monitoring station located at the 
International Boundary



What’s next?
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• Takeaways

• DEQ offers to:
• Follow up with presentations 

on any of the data, modeling 
efforts, or process

• Provide additional materials
• Work with project partners to 

answer any 
remaining questions

• Provide input as the 
committee requests on their 
workplan
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